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The Impacts of Mid-Holocene Warming on Water Quality in a 
Southwestern Ontario Kettle Pond 
Focus
What will the impacts of future warming be? How will our water
resources be affected? One way to address these questions is to
look at warm periods in the past (e.g., during the Mid-Holocene) to
determine how water quantity (and consequentially quality and
availability) changed during previous warm periods.
For my research, I am using a paleolimnological approach in a
small pond in southwestern Ontario to investigate how water
quantity responded to warming during the Mid-Holocene. I will
use diatoms, a unicellular algae, that are well preserved in lake
sediments to reconstruct historical lake levels, which are
indicative of changes in water availability (J. Wolin, H. Duthie in J. P.
Smol and E. Stoermer, 1999). My research will supplement critical
information for predicting future changes in water quantity.
Background (a Holocene History of Southwestern 
Ontario)
The Earth’s climate changes naturally throughout time. It can be
influenced by variations in the Earth’s orbit, which impacts our
climate by varying the angle, duration, and intensity of solar
radiation that the Earth receives. Over the Holocene period
(11,650 BP – present), the local regional climate of Southwestern
Ontario experienced a fluctuating history of sustained cool and
warm periods. Two of these warm climate periods include the
Mid-Holocene (~6,000 years ago), and another warming period
during the Medieval Climate Anomaly (c. 950 – c. 1250, K. Laird,
2012). The current climate warming experienced by Southwest
Ontario is global. Human activities have rapidly increased
greenhouse gases in the atmosphere, causing an unrelenting
warming effect to the Earth’s climate (IPCC, 2021).
Fig. 1: Spettigue Pond (far right) in the Westminster Ponds ESA with neighboring
kettle ponds, Walkers and Tumbleson (left, center).
Southwest Ontario is a post-glacial landscape, and the
geomorphology of the province is influenced by a history of
glaciation (J. Metcalfe, 2013). Kettle lakes are post-glacial
landforms, large depressions left by the weight of glacier ice which
are infilled after it melts, creating an inland body of glacial
freshwater. Spettigue Pond occupies one such kettle landform
within the Westminster Ponds ESA (Environmentally Significant
Area) of London (Fig. 1, above). Spettigue Pond is an opportunity
to research the history and impacts of climate warming events in
Southwestern Ontario on a relatively undisturbed post-glacial
pond.
Expected Significance
This research is expected to contribute to the knowledge of
environmental history of Southwestern Ontario and provide
limnological data of how climate warming has impacted a small,
freshwater pond. The significance of researching the impacts of
past climate warming specific to this region is that we can then
assess the future health and availability of water resources in
similar environments in a warming Southern Ontario. It is clear to
see that an increased interest in Southwestern Ontario from
researchers and climate modelers would greatly aid our
understanding of climate warming impacts on the world’s most
significant source of freshwater: the Great Lakes region.
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Potential Future Effects of Climate Warming on
Water Resources in Southern Ontario
Why study the history of water quantity in Southern Ontario?
Data modelers and researchers have projected increased
warming and severe precipitation in response to anthropogenic
climate warming in Southwest Ontario (IPCC, 2021 ). Although
the region surrounding the Great Lakes receives variable rainfall
and discrepancies in seasonal temperature high and lows (S.
Changnon, 2004, R. Ghanbari, 2008), and climate modeling for
South Ontario has been variable as well (J. Cunderlik, S.
Simonovic, 2005) . Studying the impacts of climate variability on
water availability is greatly impactful to Identifying and
protecting water bodies vulnerable to trends of climate warming.
Another benefit to using the paleolimnological method is to
uncover data which can correlate and test the validity of future
climate modelling – accurate data modelling is key to informing
policymakers, politicians, scientists, and individuals and
influences our actions against the impacts of climate warming.
Fig. 2: viewing diatoms under a microscope during my diatom counts.
The Paleolimnological Approach and Diatoms
Lakes preserve a wealth of environmental information over time
as sediment continuously accumulates on the lakebed. This
preserves a chronological record of environmental conditions at
the time of sediment deposition. Using the methods and
principals of Paleolimnology (i.e., the study of lakes and
lacustrine (lake) ecosystems over time) we can reconstruct a
history of environmental change. Using diatoms and sediment
cores, we can observe these changes throughout the duration of
the Holocene, a significant time in Earth’s climate history and a
crucial source of data for projecting future climate trends.
Paleolimnologists reconstruct past environments using the
environmental data in lakes. Sediment cores retrieved from the
lakebed contain many proxies for studying environmental
change. Proxies are measurable components which supply
environmental data (USGS.gov), such as pollen to measure
seasonal productivity, or presence and concentration of algae to
assess lake health. Lake cores can be studied for sedimentology,
relatively dated using methods of stratigraphy and Steno’s Law
of Superposition, and absolutely dated using radiometric dating
on organic materials within sediment samples, which is how we
correlate environmental data to a reconstructed climate history.
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Diatoms (golden-brown algae, Fig. 2) are one of many
environmental proxies for aquatic systems. They can be used
to observe changes in chemistry, nutrients, temperature,
water levels (e.g., quantity K. Laird, 2011), clarity, and water
quality. Diatoms are an excellent proxy in research: they are
widespread, numerous, easily identifiable under microscope,
and sensitive to changes in their environment. Diatom
species each thrive under certain conditions, therefore the
composition and abundance of species within an assemblage
of diatoms from a lake sample can be used to infer
environmental conditions at the time of sediment deposition.
Disturbances in the environment often shift the composition
and abundance of certain diatoms in assemblages (Fig. 3). A
higher abundance of certain diatoms (increased algal
production) can be indicative of nutrient-rich (eutrophic)
conditions, and certain species of diatom are especially
indicative of poor water conditions, while it also remains true
that a high abundance of some species relative to others
within an assemblage can be used to measure oligotrophic
conditions—therefore species identification and diatom
counting is crucial to data interpretation (Diatoms of North
America, 2021).
Research Progress and Methods
Fig. 3: a simplified illustration of how the composition of 
diatom populations infer paleoclimatic data.
I am currently assessing slides made from a long core drilled
from Spettigue Pond, I am identifying the species and
abundance of diatoms found over the duration of the
Holocene within Spettigue Pond by a method of
paleolimnology known as diatom counting -- correlating the
environmental niches of diatom groups present to infer
environmental conditions and stressors. I am completing a
review of the existing literature on the environmental history
of Southwestern Ontario and investigating historic water
quantities in Spettigue. Radiocarbon dating is to be
preformed on organics within the core, which will give us a
higher resolution look into Southwestern Ontario’s climate
history and water resource availability.
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